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Table 2 illustrates the kind of results obtained. 
Table 2. Relation between soil pH, N fixation and protein yield 
of grain. 
Soil pH Plant MIl Color N fixation Protein content/yield in ~rain 
( .01MCaC12) (ppm) M/plant 
% (kg/ha) 
4.8 400 Yellow' 4 29 290 
6.4 270 Dark 40 32 680 
Green 
Protein percentage of grain among 26 samples representing the spectrum 
of leaf color from most chlorotic to darkest green varied from 26.7 to 34.4 
(29%) while leaf nitrogen percentage varied from 2.61 to 4.82 (85%) and 
nitrogen percentage in the whole plant from 1.10 to 2.77 (152%). 
Phosphate fertilizer trials with soybean demonstrate that the protein 
content of grain can be materially increased by phosphate application to 
Egbeda soil which was very phosphate deficient «6 ppm Bray No.1 extract-
able P). Grain yield was increased by phosphate fertilization from 1300 
kg/ha to 2500 kg/ha and protein yield from 470 to almost 1000 kg/ha (Table 3). 
Table 3. Effect of residual phosphorus on protein yield of soybean 
cultivar Bossier. 
Initial Padded Seed yield Seed protein Protein yield 
kg/ha kg/ha content % kg/ha 
0 1355 32.7 479 
26 1839 37.5 630 
52 2199 40.5 814 
78 2248 41.0 842 
104 2563 42.5 995 
Possibilities for increasing the protein percentage of cowpea grain are 
less favourable than for soybean, apparently. For example, increasing rates 
of phosphate which gave a near linear increase in seed yield from 1200 to 
1800 kg/ha resulted in a slight decrease in protein percentage in cowpeas. 
Phosphorus fertilization did produce a big increase in nodule weight per 
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plant and a tendency toward increased nitrogen percentage of leaves, however 
(Table 4). 
Nitrogen fertilization at IITA has less effect on seed yields of cowpea 
than on soybean and may actually have a detrimental effect on protein percen-
tage of cowpea seeds. 
Table 4. Effect of P application on nodulation and leaf protein content, 
cowpea cultivar TVu 1190. 
P-rate Nodule wt N-content Protein Content 
kg/ha Mg/plant (%) (%) 
0 28.6 4.42 27.6 
12 58.4 4.50 28.6 
24 110.1 4.26 26.6 
36 201.0 4.64 29.0 
48 154.6 4.77 29.8 
The combined effect of nitrogen and phosphorus (with sulfur as an accessory 
nutrient carried by both the nitrogen and phosphour fertilizers) was studied by 
Dr. D. Nangju. The soil was sandy textured. The area is derived savannah north 
of Dyo, Nigeria. There was considerable yield response to added Nand P but 
relatively little change in seed protein content (Table 5). 
Both nitrogen and phosphous fertilizers increased the ratio of sulfur to 
nitrogen in the seed. This ratio is believed to give a rough indication of 
protein quality. 
Table 5. Effect of Nand P on seed yield and protein quality of 
cmvpea cul tivar TVu 1190. 
N-P-rate Seed yield Seed protein SIN ratio 
kg/ha kg/ha (%) in seed 
0 - a 942 a 23.1 0.057 
1465 b 
30 - 0 1465 b 24.1 0.072 
a - 30 1558 b 22.2 0.069 
30 - 30 1706 b 22.1 0.081 
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